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(54)TitIe: NOVEL BICYCLONUCLEOSIDE AND OLIGONUCLEOTIDE ANALOGUES 



(57) Abstract 

Oligo- or polynucleotide analogues each 
having one or two structures represented by 
general formula (I) wherein B represents 
pyrimidine or purine nucleic acid base or 
analogue thereof. They can provide antisense 
molecules of oligonucleotide analogues that are 
less likely to undergo enzymatic hydrolysis in 
vivo , have a high capability of binding to 
sense chains, and can be easily synthesized. 
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mmttzzwv*^ Ymmwo>&ti.zni<^ cn^ffli^iifct'j 3-7? 
^mm®*>) ntu*?- K^y^ 1/7- t?-c#ft?u*:i$© 

#fl.®8HR (2 6 0 nm) ©l^lt^tf t - htfc5 0 

m2EIIi> 'J ^7 ^ U^f- K (X2) ^i+V7 ? I/7- Ve&m 

Ltzmo^mU (2 6 0 nm) om^mt^ti- + - bT££o 
10 J^T{'*^©#^^^^,5 0 



^f;l/^ i^;l/S. n-T'ofcVI/g^ i-^otVbg, n-^f-yl/S. 
t-7f-;i/g. ^\^->;uS, 'sT'^g, V-;i/g, 

20 7 i/ jv&mfr&W ZtiZo 
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U m*.\i* t'-;us. 7'Jyi/S> T'f-yH, ^>-f-;i^ y^-^g. 7r 
7;Mr^;uS<hli. ft*»2 - 2 0©Ii*/:liMi!KO7^-^S*t 

^D^ntVUS^ v'^nT'^H, ->^a^y^;l/g > •/^□^wH, 

15 t'7x-;i/^ ^-7^;i/S, 7>h'J^Ss 7ityh'J;Hf-e*5 0 ttz, 
7'J-^S©^±o^H : ?{i^oy>'mT > l&i^i/^i/g, ?K8g> 7;i/p 

20 7 7 7U*7USi:(i> 7U-;bSiC7;u^^S*<iS^U/cST\ 7^;u+;i/Sli 
g&£tlT^Tt><U^ 0 ®&£*lT^T*>J:^7 57l/*A'g<»:(;J:7 U -7PgK7 

I*. 7*>;i/Ss 7;;S> TU-;uSs 77P*7i/g, o7/i/*7i/g, 7*? 

t LX&7 11**7 i 7U-7l/TSyg. 7->7l/7 ^ ;Sf*<*5o 77U 
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**->g, n-yF+i/i> s-7>*s/s % t--rh+->s > 

^*->^+->s x 7x;+i/Sf^5 0 wf^Wfrt 

5 ^;Ug. M f-vM y7i^M^H, t7f;i/> f-/H6 % 4,4'- 

5» h*->hy*;l/ (DMT r ) £«*<ft**< % WCfftU^ttDMTrlt 

U^Sx h y-f V^ohVUi/U^Sx t -y^^^^f-yUi/'J^S. t -T^U 
**W©7^l/*f-KJB«(ttt, -ftas (I a) 



K»*fl\ -IRSC (II) 




(la) 



4 



W0 98/39352 



PCT/JP98/00945 




* ft t> !K Rli7K^, tK&S. A D yy, tfcteTyUn 

7 ? •> K* fclic ft £ 7 * I/* K£^ir* 1; =T 7 ? L/^-f- k *> U < tt# y 
7*U*f-KT?**K n l £tz\tnH$m-£tzl*%tli)^ 0 - 5 0 ©ffift-C* 5 

< t^h testis* y ziztwf- Kfc u< tt *y 7 ? i/** ks*h*"c 

(1) * ? u*-> KJH*(*©£fifc 
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PhCHO 

ZnCU 
(80%) 



Hj/Pd-C 

MeOH 
(qUAftl.) 



7 8 



?J*) : Jyfrt>-$CM [1) J. A. Secrist et al. . J. Am. Chem. Soc. . 101. 155 
4 (1979); 2) G. H. Jones et al.. J. Org. Chem.. 44. 1309 (1979)] Kft^ 
£j&Ufcfl:£«jl* hi/A^py K(TsCl) T 2ffl**»— »t;U3-;u© 

t Lt, Z<Di><D*Wl&it1-9> (T i C l 4 ) ££TK:h h iJ-5A>>7At*P 
t KU K (N a BH 3 CN) VM5c-tZtit&W5ii<mt>tlfc 0 *lt^*fh 
7hKn75> (THF) h U -5 A's+IM i/5 if K (N a HMD 



6 



W0 98/39352 PCT/JP98/00945 

S) tRl&ZlttztZZ^ t*->^p^«l6 ({t&Val : B = V?isJl (U) . 
X = H. Y = <yi?Jl) ifiWbtltZo 4t%«!l6*'^yOAK*ttttTrSltt 
iiTC-TSi:. ¥*-Ml&®7 (it&m (I) ; B = U, X = Y = H) *<H<=,ti N 
JSK* 4> 4' h*-> h 'Jf;^n'J K (DMT r C 1 ) tmirZt h 'J 

f-;H*8 Offc&tll ; B = U, X = D M T r . Y = H) t>m$>tltz 0 it&%H6. 

3 s o ©^rft-c^-r ^ c t So 

fa7k##«<fcfl:£m 1 «fc£«j(I) ; B = i/ b>> (C) . X = DMTr, 
Y = H) tmZtitZo *V=f?9U*?V&f£(Dmfttt£Z4t&Vill 2 Ufc£43j 
(I) ; B='<>W/l/> h •>> (C Bf ) . X = DMT r , Y = H) Ml&W 1 




®2fftM:D- 'J C3) A.G.M. Barrett et al. , J. Org. Ch 

em., 55, 3853(1990); 4) G. H. Jones et al. . ibid.. 44, 1309 (1979)] Kfto 
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KSr**v;7Hrh> D-^3-x*ail6IR»i-r*^-C**o £1* 5) E. 
D. Youssefyeh. J. P. H. Verheyden and J. G. Mof fatt. . J. Org. Chem. . 44. 
1301-1309 (1979) Kft^xft&M 1 £!8§3-f &<.>T\ <k£tJ3 1£Tt£ 




TBDPSO, _ 
AcOH / Ac 2 Q/ cone. H 2 SQ 4 W°--pr--OAc 

J~ TsO^TiAc 

94 

4t&®}3 4 ir h ^;U->y^WkUTgttftUfcf-5 > (2TMS ♦ T) „ ^ 
>>/^yl/7f-> (2TMS • A Bl ) , ■< V7f 'J ;U^7-> (3TMS • G iBu ) 
£giJ*K:$g£3i*\ TE©Slc^f <fc^ic. fk£«J5, 10> 14£-*tt^ftflff 
iR^-C^fco -^T\ Cft£«*fcttR7**;Wb Gk&«6. 4 1. 4 5) „ 
5R»3Bfifc Mk&«J3 7x 4 2> 4 6) , Rv/'J^k «k<T«j3 8. 4 3. 4 7) 
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2TMS • T or 
TBDPSa 2TMS«A Bz or 

Ic^ 0 ^ OAc 3TMS • G 18 " TBDPSOL ^ r 

TsO^Bn^Ac TMS OT f /C.CH 2 CH 2 C. ^J^kc ?7 

34 ri 

(70-97%) 35 . B=T (64-92%) 

40: B=A Bz 
44: B=G IBu 



reDPS Vy 

TsCT OBn 6h ft 



JS— / NaHMDS/THF/BDPSO^n TBAF / THF 



36:B=T (44-100%) {83-100%) 

41:B=A 82 37:B=T 
45:B SG ^ 42:B=A az 

46: B=G IBu 




38: B=T 
43: B=A Bz 
47: B*G ,Bu 



H 2 /20%Pd(OH) 2 -C 
MeOH 

rt. 

96% 




39a: B=T 
39b: B=A Bz 
39c: B=G IBu 
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(2) *«J =f7? U*^ K8*i&©&j& 

<t&Ql8lz.2-i/7; xxf-y|,-N. N, N* . N* --r h d fc?;U* 



DMTrO- 



B 



<iH° 



7 h 



OMTfO- 




DNASfirtSZS 



'J ZS % ? U * 7- H as* 



21 



^SttffiHCefiJStttt (£3) -e*A UfcT y f -fe >x^?4^t « : i A< 
(k $F£L<{*10~3 0fiT'£>*o 

T££ 0 *UT> 0J;itf. * 9 -bi/y + -RNAi:$*tt-*«*BJiJtU-C«H 
£ * * * »©^fiJt*a* Ufc 0 s ?V -fi^D N A t ©IH|-C=* 
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ztit><Dz.tfrh>. *ww?>t\s* : s m&#zm^fc*v t Y 
BKDmmmmftzm&LTmKm, mm, ttzummmi'mwzzo 

(1) 2'. 3'-0->* D^^'Jf>-4'-(p- hfrx-yx is 

S*5R«ET. XittK^k^l ( 956 ng. 2.70 mmol ) ®*S7RfJ v> 
15 ( 13.5 ml ) iClfitp - |«;Vxy^;^-;^n 'J K (771 mg. 4.05 mmol)?: 
in*. 60't-T?5B*raJK#Ufco 

ttTk-e l isUfcfrSL » MgS0 4 i:xegllfco &&£ME@*U ^>-t?>-e 

3®#»U i«m^->^m7A^a7 (CHC1 3 : 
20 MeOH = 15:1) £ «fc (} flf«8U ^>-fe* i/-^*-* ^KTlfftR U fiMSil 
Xit&<&}2 (808 mg, 1.59 mmol, 59%) &»fc 0 

it&®2: mp 104-106 °C (^>-fef y-'S+tf ». IR 1/ (KBr): 33 

26, 2929. 2850. 1628. 1577. 1544. 1437. 1311. 1244 cm' 1 . 1 H-NMR (d 9 -acet 
one): S 1.45-1.67 (10H. m). 2.45 (3H. s). 3.71 (2H. ABq, J = 12 Hz). 4. 
25 20 (2H, ABq. J = 11 Hz). 4.92 (1H. d, J* =6 Hz). 5. 05. 5.06 (1H. dd, J 
= 4. 6 Hz). 5.60 (1H. d. J = 7 Hz). 5.75 (1H. d, J = 4 Hz), 7.48 (2H. 
d, J = 8 Hz), 7. 77 (1H, d, J = 8 Hz), 7. 81 (2H, d. J =8 Hz). 10. 10 
(1H. s. ). 13 C-NMR (d 6 -acetone): <5 21.5. 24.1. 24.5. 25.5. 34.8. 36.9, 
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63.5, 69.7. 82.5. 84.7. 87.8. 92.9. 102.9. 115.4. 128.8. 130.8. 133.9. 1 
42.7. 145.9. 151.3. 163.5. Mass(EI): m/z 481(M + - H 2 0). 

Anal. Calcd for C 23 H 28 N 2 0 9 S-l/3 H 2 0: C. 53.69; H. 5.61; N, 5.44; S, 6. 
22. Found: C. 53. 99; H. 5. 48: N. 5. 42: S. 6. 10. 
5 ( 2 ) 4 ' - ( p 4 > + f ^) f 'J ^ X 3 )®M 

it&m2 (107 mg. 0.21 mmoD^TF A-H 2 0 (98:2. 1 ml) ^MTIO # 

> '^y^^7 5 d-7 hr5 7^-(CHCl 3 :HeOH = 10:l)(C<fc OfitS!! U 
3 (85. 0 mg. 0.20 mmol. 94X)£i#fc 0 
10 -ft^tl3: 6fe$* mp 119-120 °C. IR v (KBr) : 3227. 3060. 2932. 2837. 
1709. 1508. 1464. 1252. 978. 835. 763. 556 cm-'. 1 H-NMR (d 6 -acetone): 6 
2. 31 (3H. s), 2. 84 (3H. s). 3. 71 (2H. s). 4. 13. 4. 20 (2H. ABq, J = 11 
Hz). 4.28. 4.31 (1H. dd. J' = 9. 6 Hz). 4.36 (1H. d, J' =6 Hz). 5.54 (1 
H. d. J' = 8 Hz). 5. 75 (1H. d. J = 7 Hz). 7. 32 (2H. d. J = 8 Hz). 7. 67 
15 (2H. d, J = 8 Hz). 7.70 (1H. d. J' = 8 Hz). 10.14 (1H. s). ,3 C-NMR (de- 
acetone): 5 21.5. 63.7. 70.8. 72.7. 74.6. 86.8, 88.8. 103.1. 128.8. 130. 
7. 133. 9, 141. 7. 145. 8. 151. 8. 163. 9. Mass (EI) : m/z 256 (M + - OTs) . 
(3) 2'. 3'-0-^>^ i;f>-4' -(p- Yhx-y^frK-h**'; * f-M 
WJy (4) ©&fifc 
20 2*&8(ETx 4t&®3 (400 mg. 0.93 mmol) l^>X7;Prh K (2.4 ml. 
excess), MffilS (670 mg, 5.0 mml)^lM^U^X 5 ftfflmW b/c 0 

DT h ^7 7 w — (CHCU : MeOH = 40 : 1) K J; <} U ^^4(380 mg, 
25 0.74 mmol. 80D£'ft*:o 

<1&QI4: mp 99-102 °C (CH 2 Cl 2 -^+if ». [«]□ 23 -26.7 ° 

(c = 1.0. CHCU). IR v (KBr): 3059, 1691, 1460. 1362. 1269. 1218. 1177 
cm" 1 . 1 H-NMR (CDCI3) 8: 2.41 (3H, s). 3.25 (1H. br), 3.79 (2H. m). 4.19 
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(2H, s), 5. 09 (1H, d. J = 7 Hz), 5. 28 (1H. dd, J = 3, 7 Hz). 5. 60 (1H, 
d ,J = 4 Hz). 5.73 (1H. d ,J = 8 Hz). 5.94 (1H. s). 7.24 (1H. d. J = 8 H 
z). 7. 38 (2H. d. J = 9 Hz). 7. 42 (5H. br). 7. 69 (2H, d, J = 9 Hz). 9. 11 
(1H. br). l3 C-NMR ( CDC1 3 ): 5 21.6. 63.5. 68.3. 77.2. 82.8. 84.2. 87.7. 
5 94.9. 102.6. 107.5. 126.5. 127.9. 128.5. 129.7. 132.2. 135.0. 143.0. 14 
5.0. 150.4, 163.5. 

Anal. Calcd for C 2 4H24N 2 0gS-l/3 H 2 0: C, 55.17; H. 4.76; N. 5.36; S. 6. 
14. Found: C. 55. 19 ;H. 4.66; N. 5.29; S, 5.98. 
(4) ?>' -O-KyVfr- A' - (p-F^i>XM«-^t*->yf;i/) 
io * 'J *jy (5) ®&f& 

S*»«ET, {t&<to4 (150 mg, 0.29 mnol)©7-fe r- U ;l>8tt (3 ml)K 
i/TJik%4t*Vmi- V U A (92 mg. 1. 5 nmoDfcMlCTJinitfco 
wmtf-fy (0.16 ml. 1.5 iB0l)**»T-e«TLM«CT15 iyfZo 

7^-(CHCl 3 : MeOH = 25:l)K < fc DfS®! U 5 (112 mg. 0.22 nol. 75%) 

it&®l5: &fe£H. mp 195-197°C (AcOEt-^*-* ». [a] 0 23 -14. 6° 
(c = 1.0. CHC13). IR v (KBr): 3033. 2885. 2820. 1726. 1470. 1361. 1274. 
20 1175. 1119 cm" 1 . 1 H-NMR (CDC1 3 ) 6: 2.40 (3H, s). 3.59-3.77 (3H. m). 4. 
10.4.24 (2H. AB, J = 11 Hz). 4.32 (1H. d. J = 6 Hz), 4.56 (2H. m). 4.69 
(1H, d. J = 11 Hz). 5.52 (1H, d ,J = 6 Hz). 5.67 (1H. d ,J = 8 Hz). 7.24 
-7.29 (7H, m). 7.48 (1H. d, J = 8 Hz), 7.70 (2H. d, J = 9 Hz). 9.91 (1H, 
s). ,3 C-NMR (CDC1 3 ): 5 21. 6, 63.2. 69.2. 73.6. 74.6. 78.1. 86.6. 92.9. 
25 102.5, 127.9, 128.2. 128.3. 128.6. 129.9. 132.3. 136.9. 142.4. 145.2. 1 
50. 7. 163.8. 

Anal. Calcd for C s «H 2 aNs0gS : C, 55.59; H. 5.05; N. 5.40; S. 6.18. 
Found: C, 55.41;H. 5.02; N, 5.32; S. 6.15. 
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(5) 3' -o-K> f J^-2' -o. 4* -c-y fi/yf y : Jy (6) 

S*ft«T^ 4t£« (80 mg. 0.16 mmol)©&7kTH Fi§& (1.5 ml) \ZM 
ST NaHMDS (3.2 mmol) ©fctTk'O-tf ><8®& (0.7 ml) £fln*^ S&T20 B# 

ia«^uA:o Rj&»tt»ciaftMir**fti^^ cHcu irT»mufco w^n^tsfn 

t»tlfcffi^i<4* •> 'J 7 A ^ D 7 F ^5 7 - (CHCl 3 :MeOH = 10:1) 

KTflNHSfcx MeOHKTfSISaU 4t&$l6 (41 mg, 0.10 mmol, 61X) Z'&tZo 

it&®6: mp 217-219 °C (MeOH). [a] D 23 +108.4 ° (c = 0. 3. M 

eOH). IR v (KBr): 3059. 2951. 1688. 1459. 1271. 1053 cm" 1 . 1 H-NMR (d.-D 
10 MSO) 6 : 3. 75. 3. 85 (2H. AB. J = 8 Hz). 3. 77 (2H. d, J = 5 Hz). 3. 92 (1H. 
s). 4. 44 (1H. s). 4. 60 (2H. s). 5. 39 (1H. t . J = 5 Hz). 5. 48 (1H. s), 7. 
31 (5H. m). 7.72 (1H. d. J = 8 Hz). 11.37 (1H. s). ,3 C-NMR (d 6 -DMS0): 6 
56.0. 71.1. 71.6. 75.8. 76.5. 86.5. 88.3. 100.9. 127.4. 127.6. 128.2. 1 
37.9. 139.0. 150.0. 163.3. Mass(EI): m/z 346 (M + , 1.1). 
15 Anal. Calcd. for CtH^NzOe : C. 58.96; H, 5.24; N. 8.09. 
Found: C, 58.67; H, 5.23: N. 8.05. 

(6) 2 , -0. 4'-C-J*ls>QV (7) 

4t£®lG (25 mg. 0.072 mmol)®^ * J -JV^WL (2.5 bDKIOX Pd-C (25 mg) 
£flnx.> **5UrF\ ^ffi«iT15 tifffitSLWLtZo K£«*»iBU 
20 <>U rtYvUrt"? A?PT h^57>f- (CHC1 3 : MeOH = 10:1 then 5:1) KTfil 
S!U 7 (18.3 mg. quant. )£mfc 0 

it&mi: Mfe&H. mp 239-243 °C (MeOH). [a] 0 23 +92. 2 ° (c = 0.3. Me 
OH). IR v (KBr): 3331. 3091, 3059. 2961. 1689, 1463. 1272. 1049 cm" 1 . 
•H-NMR (CD 3 0D) 5: 3.76. 3.96 (2H, AB. J = 8 Hz). 3.90 (2H, s). 4.04 (1H. 
25 s), 4.28 (1H, s), 5.55 (1H. s). 5.69 (1H, d, J = 8 Hz), 7.88 (1H. d, J 
= 8 Hz). 

Anal. Calcd. for CoH^Me : C, 46.88; H. 4.72: N, 10.93. 
Found: C, 46. 74; H. 4.70; N, 10.84. 
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(7) 5'-0-(4. 4'-?* h^> V 'J^;l/)-2"-0. 4' -C-/?ls> 
(8) 

ft^*7 (140 mg. 0.53 uol) K&7K f 'J y*1&7LX 3 LfcSU if 
(1.5 ml) tU M^m«T> MTM. 4'-^ h*->MJf- 
5 ;l/*n»J K (210 mg, 0.63 mmol\ DMA P (6.5 mg, 0.053 mmol)£3!ra;Lm& 
•C5^K«#L^o Rtt»»l::tettM*£fln;Lfceu CH 2 C1 2 "CJfttbU^o W 

S±U ^e.n^ffl^ai**->U pv h^'57>f -(CHC1 3 : MeOH 

= 40:l)fc«fc9ffiil!U tt£433 8(230 mg. 0.34 uol. 66%)£J3fco 
10 tt&$l8: GfeB**. mp 117-120 °C (CHC1 3 ). [a] D 23 +17.2 ' (c = 1.0. 
CHC1 3 ). IR v (KBr): 3393, 3101. 2885. 1689. 1464. 1272. 1047 cm-1. 1H-N 
MR (CDC1 3 ) 5 : 2.59 (1H, br), 3.56 (2H, q, J = 7. 11 Hz), 3.87 (1H. d, J 
= 7 Hz), 4. 26 (1H, s), 4. 47 (1H. s), 5. 60 (1H, d. J = 9 Hz). 5. 63 (1H. 
s). 5. 84 (4H, d, J = 9 Hz). 7. 22-7. 45 (9H, m), 7. 93 (1H, d, J = 9 Hz). 
15 [HWJ2] **U*->K»*(*<D£fi& 

(1) * 5-0- ( t -7'f^i?7x-;l/-> l J;l/) -4-tKa + i/ 
^7t/-2. 3-0--ry7o t'U 7^-/8 -D- 'J #7-5 y 5/ K 
(14) 

g*»»T* X»BE»^«1 3 (2.00g.8.54mmol)©&l7KCH 2 C 1 2 &f£(40 
20 mDKftftT-CEtsNa 62ml. 18. 8mmol\ t -7f;W^7x-;l/-> U a U K(4. 
88ml, 18. 8mmol)£ft]/U lit 1 3 ftlS«# bti a KfcfcttlCfi&foMrTkfcJHl* 
Ac0EtT'3(slJfitllU/c o W«Ji*ia«^<i7K-ClIia5^*, ^7KNa 2 S0 4 IC 

(<\*V> : AcOEt=5:l)K<fc»)ff|»U MfettttftH 1 4 (2. 82g, 5. 9 
25 8wiol.70X)£Sfco 

[aV 7 -16.2° (c=0.52,CHCl 3 ) IR y (KBr): 3510. 3061. 2938. 2852. 1465. 110 
3cm-'. 

'H-NMR (CDCh) 5 : 1. 09(9H, s). 1.28(3H,s). 1.49(3H.s). 3.22(3H, 
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s), 3. 67, 3. 76(2H, AB. J=llHz), 3. 88. 3. 93(2H. AB, J=llHz), 4. 49C1H. d. J=6Hz), 
4.57(lH,d.J=6Hz). 4.93(lH.s). 7. 38-7. 43(6H, ■). 7. 67C4H. d, J=7Hz). 
,3 C-NMR (CDC 1 3 ) 6\:19.2. 24.4, 25.9. 26.9. 55.0. 62.9. 64.8. 
82.2. 85.9. 88.7. 108.6. 112.6. 127.8. 129.9. 133.0. 135.7. 
5 Anal. Calcd for CzeH^OsSi • 1/4 H 2 0 : C. 65. 45; H. 7. 71. Found:C. 65. 43; 
H.7.59. 

(2) /f-zu-5-0- (t-yf;l/y7x~;l/i/'J;P) -2. 3-0- 

V7°u t° 'Jf>- 4 - (p- hyi/xv^t-^t^'^f^) 
- 0-0X77 J f K (15) 
io 3*a»n\ ^«!(2.13g.4.51iBol)©JJS7KCH 2 Cl t »tt (15ml)tcgfi-eEt 3 N 
(3. 92g. 28. Oramol), p - Ml/x V7.;l/*x;U? p U K(l. 34g. 7. 22mmol). 4 - V* 
i-jV7 X J b° U i? >(90mg. 0. 72mmol)£flD;U ^fiT 1 7 R$R99K# Ufc 0 Rf&» 
ftKi&*aM7k£fr]*fc8U AcOEtT3lHl»tbLfco m®m*foftft&*'e 1 HI 
M7KMa,S0 4 KT«i»Ufco »«*«EB*U. f§£ttfcfflj£8lfc£-> U 
15 /)W5A?07^77-f - (^\+-9-> : AcOEt=10: J: <) M U 
ttttftl 1 5 (2. 76g. 4. 42nmol, %%)*nti 0 

[«]d 17 -3.82° (c=0.56.CHC1 3 ) IRy (KBr):2934. 2852. 1369. 1104cm- 1 . 
'H-NMR (CDC1 3 ) 5 : 1. 02(9H. s). 1.20(3H.s). 1.32(3H.s). 2.4K3H. 
s), 3.09(3H.s), 3. 51. 3. 77(2H, AB. J=10Hz). 4. 34C1H. d, J=6Hz), 4. 25. 4. 39C2H. 
20 AB. J=9Hz). 4.47C1M. J=6Hz). 4.77(lH.s), 7. 28, 7. 8K4H. AB. J=9Hz). 7.39-7. 
44(6H.m), 7. 62-7. 65(4H, m), 7. 8K2H. d, J=9Hz). 

,3 C-NMR (CDC1 3 ) 5c: 19.2, 21.6. 24.5. 25.8. 26.8. 54.9. 62.7. 
68.8. 81.9. 85.6, 87.5, 108.7. 112.8. 127.7. 127.8. 128.2. 129.6. 129.9. 
132.9, 135.6. 144.4. 

25 Anal. Calcd for (^H^OeSSiiC. 63. 23; H. 6. 75; S. 5. 11. Found :C, 62. 99; H.6.5 
3 \ S t 5. 13. 

(3) pt^;u=5-0- (t -^f-;l/^7x-yU'>'J/U) -4- (p-h^x> 
x;l/*-;M-* i/t - $ - D - U #7 5 J •> K (16) 
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\t&m 1 5 (645mg. 1. O3nunol)0THF-H 2 O[llml. 8:3(v/v)]/§^{rMfi-C b U 7 d 

1#*5/'JATO7A^D7 h^57^ - (hexane:AcOEt=5:l)K«k*)fltll!U 
fcfetttftf&il 1 6 (464mg, 0. 79mmol, 77X)*»fc 0 
5 [0]d 17 -35.8° (c=1.90.CHCl 3 ) IRv (KBr):3499, 3051, 2931. 2840. 1594. 146 
8.1362. 1109cm- 1 . 

'H-NMR (CDC 1 3 ) 8 : 1. 02(9H. s), 2.42(3H.s). 3.16(3H.s). 3.54. 
3. 70C2H. AB. J=10Hz), 3. 97(1H. d. J=5Hz), 4. 18(1H. d. J=5Hz). 4. 26. 4. 39(2H, AB. 
J=10Hz). 4.73(lH,s), 7. 30C2H. d. J=8Hz). 7. 36-7. 44(6H. m). 7. 59-7. 66(4H, m), 
10 7. 78C2H. d, J=8Hz). 

13 C-NMR(CDC 1 3 )6\ : 19.2. 21.6. 26.7. 55.2. 66.5. 69.6. 74.0. 
75.2. 76.5. 84.8. 107.5. 127.7. 128. 0. 129.8. 132.6. 132.7. 132. 8, 135.5. 
135.6. 144.9. 

Anal. Calcd for C 30 H 38 SSiO 8 -l/4 H 2 O:C.60.94; H, 6. 56. Found :C. 60. 94; H. 6. 4 
15 3. 

(4) yf-;l/=5-0- (t-^i?7x-;W>'J/I/) -2-0. 4-C- 
t?ls>-0-D-V#7y; v/K (1 7) SO' 
/ 5-0- (t-yfyi/^7x-;i/->'J/i') - 3-0. 4-C- 
/ ? v y- $ - D - u tfy 5 J •> K ( 1 8 ) 
20 S*»«ET^ ft£«Jl 6 (194mg.0.33mmol)0^7KTHF« (4«l)i:SfiT 
NaHMDS(3.30mmol) ©benzene.^® (1. 6ml)*i)D*.* 1 I^IBlK^Ufco R 

£*#fctafnS1l*&ta;t;fcSU 5Jfc&J«£@*U AcOErc3leli*tiJbfco * 

^t>tlA:fflfijc^*->U^y;P^5A^p-7 h^57>f- : Ac0Et=5: 

25 Oi::J;9fflMU fcfettttl&Jtl 7 (48mg. 0. 116uol. 35X)&0<*&tt:R«lff 1 
8 (59Bg,0.142BBol,43X)*ftfeo 
ft£$»l 7:IRv(KBr):3438. 3064. 1103. 1036cm-'. 

'H-NMR (CDC1 3 ) 5 : 1. 08(9H. s). 2. 04(1H. br s). 3.39(3H.s). 3.65. 
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3. 98(2H, AB. J=8Hz), 3. 95, 4. 02(2H, AB. J=12Hz). 4.02(lH.s), 4.30(lH.s). 4.79 
(lH.s), 7.38-7.46(6H,m), 7. 65-7. 69C4H, m). 

"C-NMR (CDC 1 3 ) d\:19.2. 26.7. 55.0. 60.7. 71.2. 73.1. 79.9. 
85.5. 104.3. 127.8. 129.9. 130.0. 132.9. 135.6. 135.7. 
5 Anal. Calcd for C 23 H 30 0 5 Si-l/4 H 2 0:C. 65.68; H. 7. 34. Found :C. 65. 98; H. 7. 23. 
it&tol 8:IRf(KBr):3456. 3058. 2938. 2852. 1467, 1108cm- 1 . 
'H-NMR (CDCla) 6 : 1. 10(9H. s), 3.26(3H.s). 3.71(2H.s). 4.02C1H. 
d.J=6Hz). 4. 35. 4. 95C2H. d. J=7Hz), 5.01(lH.s), 5. 1K1H. d. J=6Rz), 7.38-7.4 
4(6H.m). 7.66(4H.d.J=7Hz). 
10 ,S C-NMR (CDC 1 3 ) 5c: 19. 3. 26.8. 55.4. 63. 7. 75.1. 77.9. 84.5. 
86.3. 111.9. 127.8. 128.0. 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 
Anal. Calcd for C 23 H 30 0 5 SM/4 H 2 0:C. 65. 91; H. 7. 34. Found :C. 66. 07; H. 7. 14. 
(5) / 3 5-0- (t-W^x-^J/'J 
;U) -2-0. 4-C-y fU>-j3-D-^77; K (1 9) 

15 

mm^LMT. 7(704mg. 1. 70mmol)©&7k U (lOrnDKmS 

T^KB^gKO. 38ml. 4. 08mmol). 4 - i> / f-JUT i J h* 'J 9 y(21mg. 0. 170mmol)£ 

inx.. ^wL-e3mmmwbtz 0 ^mmiz^mmm^m^t^ AcOEtT3i3i 

20 «M*U ibnfcfi)i)ciMv'^TO7A^P7h/77>f - Cv*-fr 
> : AcOEt=7:l)K<fc9flltlU ^fetett^K 1 9 (665mg. 1. 46omol. 86X) 
[a] D ,7 -34.3° (c=0.93.CHCl 3 ) IRy (KBr):3438. 3064. 2934. 1749. 1468. 110 
3. 1036cm'». 

•H-NMR (CDCh) <5 : 0. 99(9H. s). 1.97(3H.s). 3.34(3H.s). 3.69.3.8 
25 6(2H, AB, J=8Hz), 3.86(2H,s). 4. 17(lH,s), 4.77(lH.s). 5.06(lH.s). 7.28-7.3 
9(6H. m). 7. 58-7. 63(4H. m). 

"C-NMR (CDCh) 5c: 19.3. 20.9. 26.7. 55.0. 60.3. 72.0. 73. 6. 
78.3. 85.3. 104.4. 127.7. 129.8. 133.0. 135.6. 169.8. 
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Anal.Calcd for C 25 H 3 2 0«Si-l/4 H 2 0:C. 65. 12; H. 7. 10. Found :C. 65. 27; H, 7. 00. 
(6) 5' -0- ( t -zmiiS? )l) -2' -O. 4* -C-tf- 

ls>-5-S?JVV*) : J> (20) <D&f& 
3*»«iT> *fc£«Jl9 (109.2g.0.239mraol)©&7KCH s CNg$ (2ml)Kg 
WlVO. 0' - k'X h U / fJlsi/ D )\s=f- X >(154mg. 0. 598nmol)*J|[l;LfcSU 
TV h U / f-JV ! s U )V h U yjl* o J ? y x/l/** - h (0. 82ml, 8. 74mmol)© 1 , 

CH 2 C 1 ,T*&i?U tS««r**iin*.fcau AcOEfC3HH*ttUA:o W&JI£ 
te«fttt*-C 1 ^7XNa 2 S0 4 {CT^jiU/Co »»*«ES*U i§£*l 
fcfilSaMi"J*W7A^7h/57-f- ('\*-fr> : Ac0Et=3: 1)K J: 
9 ttS! U MfetttttlK 2 0 (87. 7mg. 0. 173mmol. 70%)£*§fc o 
IRv(KBr):3048. 2935. 2852, 1749, 1466, 1369. 1234. 1108. 1040cm-'. 
1 H — NMR (CDC1 3 ) 3 : 1. 06(9H. s). 1. 94C3H. s), 2. 98(1H, br s). 3.63. 
4. 00C2H. AB. J=10Hz). 3. 72(1H. d. J=7Hz). 3. 82-3. 84(2H. m). 4.30(lH.s). 5.25 
(1H, s). 7. 40-7. 46C6H, m). 7. 60C4H. d, J=6Hz), 7. 66(1H. s). 9. 68(1H. br s). 
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(1) 3-0-O^l/-5-0-t-^l/^7x-;k>'J;l/-4 - (t Ko 

-1, 2-0-^vypf'Jr>-a-D-xij^D^>|> 
(3 2) 

5 ^MsTF. ^^T-CMeXM 5) Kft oTtftgU £lt&« 1(2.50 g. 8.0 
8 mmol) (Dmttr^yfem (50 ml) C HJi^TS y (3.71 ml, 26.6 m 
mol). t-7l-)\,V7 frtu «J K (6.94 ml. 26.7 mmol) £& 

T 10.5 l^ffl!l*f Ufco R*6*ttKiaftaiW7k*Jn^.fe!ft N Bl^x^ Hi L 

10 U mzntzmj&mfcZi/*)J]'fJ\'Ji ; 7l>9u^hy?7j- (AcOEt-^+1f>. 
1:4 - 1:3) £ J: *)*&» U GfeHft (3 2) (2.97 g. 5.41 mmol. 67 %) £ 

■P. 98 - 99 °C . [a] D 20 + 54. 8 0 (c = 1.12. 7th». IR 

umax (KBr) : 3553. 2936. 1463. 1379. 1107 cm" 1 . 1 H-NMR (CDC1 3 ) 8: 1.13 
15 (9H, s), 1.50 (3H. s), 1.78 (3H, s). 2.56 (1H. t, J = 7 Hz). 3.82, 3.92 
(2H. AB, J = 11 Hz), 3. 94 (2H. t, J = 6 Hz), 4. 57 (1H, d. J = 5 Hz). 4. 
64. 4. 95 (2H, AB. J = 12 Hz), 4. 83 (1H, dd. J = 4, 5 Hz). 5. 95 (1H. d. J 
= 4 Hz), 7.44-7.55 (11H, m). 7.72-7.78 (4H. m). ,3 C-NMR (CDC1 3 ) 6\: 19. 
2. 26.2. 26.5. 26.8. 63.2. 65.4. 72.5. 77.9. 79.1. 87.4. 104.4, 113.7. 1 
20 27. 6, 127.7, 128.0, 128.5, 129.5, 129.7. 132.9, 133.1, 134.7, 135.5. 137. 
2. 

Anal. Calcd for C 3 2H4o0 6 Si : C, 70.04: H, 7.38. Found : C. 70.19: H, 7.3 
5. 

(2) S-O-OiSJl- 5-0- (t-yf;l/i?7x-;l/i/ij;l/) -4- (p 
25 -hl/xyx^-W^^f^) -1, 2-a-D-x'jXDO h 

■73 J -X (3 3) <o&m 

m.mmmrf^ *&tt*3 2 (25o m g . 0.456 mmoi) v>mt* *u>mm^ t 

\)iL=f-)\,Tl y (395 til, 2.83 mmolX p-h^x>x;l/*x;^D'J K (139.2 
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mg. 0.730 mmol) Rtf 4-5Mf\*7 ;;t*'Ji?> (8.92 mg, 0.0730 mmol) £ 
tax.. M-C 15.5 BSfMftUfco R&&fcKfi&ifafiW7k£j!in;i*:&. ftB&J-^ 

8*«B:S*U ibnmiM^'J^myA^DTh^?^ - (Ac 
5 OEt-'N+lfy. 1:6) fc«fc»)ll«U ftlSfetttfttS (3 3) (310.6 mg, 0.442 
mmol, 97 X) 

[a] d 20 + 16.0 ° (c - 0.44. 7-bh». IR uaax (KBr) : 2935. 1595. 146 

2. 1363. 1174. 1106 cm" 1 . l B-NMR (CDC1 3 ) 6: 1.08 (9H. s). 1.40 (3B. s). 
1. 46 (3B. s). 2. 48 (3H, s), 3. 68. 3. 83 (2B. AB. J = 11 Bz) . 4. 45 (2B. 
10 dd. J = 4. 5 Bz). 4. 64. 4. 81 (2B. AB. J = 12 Bz), 4. 68 (IB. dd. J = 4. 5 
Bz). 5. 81 (IB. d, J = 4 Bz). 7. 32 (2B, d, J = 8 Bz). 7. 42-7. 72 (15B, m), 
7. 82. (2B. d, J = 8 Bz). 7. 66 (4B. m). 7. 72 (2B. d. J = 8 Bz). 1 3 C-NMR 
(CDC13) 5c: 19.1. 21.5. 26. 1, 26.4. 26.7. 64.4. 70.0. 72.5. 78.1. 78.9. 
85.4. 104.2. 113.6. 127.3. 127.7. 127.9. 128.0. 128.4. 129.6. 129.7. 12 
15 9.8, 132.7. 132.8. 135.5. 137.2. 144.4. MS (EI) m/z : 646 (M + -t-Bu). Bi 

gh-BS (EI) : Calcd for C 3 6B370 8 SSi (H + -t-Bu) : 645. 1978. Found : 645. 19 

69. 

(3) 1. 2-^-0-7-fe^;l/-3-0-^>>^l>-5-0- t --fi-JV-J 
7x-;l/->'J;l/-4- (p- h;l/x>xW- jUjr*i/J ^;U) - a - 
20 fcJ:tf-0-D-y tf^y-x (34) ©&fifc 

mmmmT, 3 4 (3. 70 g. 5. 27 mmol) o&wzmm (56 mi) ir&TkM* (6. 

0 ml. 63.6 mmol) &tfiiBS& (56 ill. 1.10 jumol) Sfit? 2 

Wbiz 0 Rl6»tt*** (300 ml) KkVX 30 %T&mWLtz'&. fi&*nfti£7K£ 

mm^^vmmbfz^ w*«*«»v/*s/^aict«*la:o mm 

25 ^@*UT^t»*lfcffifiJc^(*^>U*y^^7A^PV (AcOEt-'N 
*^y, 2:1) IC«k»)«MU Hfeyft^S (3 4) (3.36 g. 4.53 mmol. 86 JO 

: 0 = 1:4 ©I^il/Tifc 0 
IR ymax (KBr) : 2934. 2863. 1751, 1365, 1217. 1106 cm-'. 1 B-NMR (CDC1 3 ) 
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10 m 8: 1.02 (9H, s). 1.77 (3H, s), 1.98 (3H, s). 2.39 (3H, s). 3.61. 

3. 76 (2H. AB. J = 11 Hz), 4. 21-4. 58 (5H. n). 5. 26 (1H. d, J = 5 Hz). 5. 
94 (1H. s). 7.15-7. 59 (13H. ■). 7.58-7.66 (4H. ■). 7.72 (2H. d. J = 8 Hz) 
. [am d: 1.02 (9H. s). 1.98 (3H. s), 2.36 (3H. s). 3.48. 3.58 (2H. AB, 

J = 11 Hz), 4.21-4.58 (5H. m), 5.12 (1H, dd, J = 5. 6 Hz), 6.33 (1H, d. 

J = 5 Hz), 7.15-7.59 (13H. m). 7.58-7.66 (4H, ■). 7.72 (2H. d. J = 8 Hz)" 
. ,3 C-NMR (CDCI3) 6c: 14.2, 19.3. 20.5. 20.8. 21.6. 26.7. 26.8. 60.3. 6 
4.8. 69.1. 73.6. 74.1, 78.6. 85.3. 97.4. 127.4. 127.6. 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3. 128.4. 129.5. 129.6. 1289.8, 129.9. 132.4. 132.8. 

132. 9. 135.4. 135.5. 135.6. 136.9. 144.5. 168.7, 169.4. High-MS(FAB) : 
Calcd for C40H46N2O, 0 SSiNa (M + +Na) : 769.2479. Found : 769.2484. 

(4) 2' -0-7-fefVl/- 3' -O-lyVJV-S' -0-t-W^7i 
—j\/i/i)/U-4' -p - Ml/X 5 f-A^ 

U : Jy (3 5) ®&J& 
M^mSKTs ^K^T-C3 4(1.88g. 2.52 mmol) © 1, 2-'J t p di^ y®m 
(26 ml) K 2TMS-T (1. 04 g, 4. 03 uol) &tf h >J J ^;l>'> U Jl b 'J 7 )VJr p J 

*y>UU**— h (730 vl, 4.03 ramol) £fln;U Ifit 17 B#IHK#Ufco R 

iLTae.nfcfflRJc«(***>U*yyl//7vA^D-r (AcOEt-'v*-* 
V, 2:3) K«fc»JttSliU fife^* (3 5) (2.00 g. 2.44 mnol. 97 %) £f§fco 

np. 70 - 71.5 °C. [a] d 24 + 4. 58 °(c = 1.25. 7-fe h ». IR vmax (KBr) 
: 3059. 2934. 1694. 1465. 1368. 704 cor 1 . 1 H-NMR (CDC1 3 ) 6: 1.18 (9H. s) 
, 1. 63 (3H, d. J = 1 Hz). 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73. 3. 86 (2H, 
AB. J = 11 Hz), 4. 12. 4. 20 (2H. AB. J = 11 Hz). 4. 44, 4. 57 (2H, AB. J = 
11 Hz) . 4. 45 (1H. d, J = 6 Hz). 5. 38 (1H. t. J = 6 Hz). 6. 02 (1H. d. J 
= 6 Hz). 7.21-7.60 (13H. m). 7.62-7.69 (7H, m). 8.91 (1H. br s). 13 C-NMR 
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(CDC1 3 ) 6\: 11.9. 19.3. 20.6. 21.6. 27. 0. 65.3. 68.6. 74.1. 74.8. 77.2. 
77.3. 86.0, 86.4. 111.6. 127.9. 128.0. 128.2. 128. 5. 129.7. 130.1. 130. 
2. 131.8. 132. 3. 132.5. 135.3. 135. 5. 135.6. 136.8. 144.9, 150. 2. 163.4. 
170.2. MS (FAB) m/z : 813 (M + +H). 
5 Anal. Calcd for C43H48N2O, 0 SSi-2H 2 0: C, 60.83; H, 6.17; N, 3.30. Found : 
C, 60.55; H, 5.78; N, 3.22. 

(5) 3' -O-^itfr-S' -0-t-yf;^7xc;i/v/iJ;i/-4' -p 
- Ml/iyxM-;W^>'/^l/-5->f^ y : Jy (3 6) ©£j£ 

*»Tx 3 5(250 mg. 0.308 mmol) (0/ f-JlTJl^-Jimm (4 ml) 
10 rt'J^A (12.75 mg, 0.0923 mmol) &C>'7k (0.5 ml) ZtiQ*.. MM.? 22 ftffl 

m7A^07h^77^- (AcOEt-^+-9-y. 3:2) K <fc U Sfetft 

15 * (3 6) (216.7 mg, 0.283 mmol, 92 %) £f§fc 0 

mp. 74 - 77 °C. [a] d 23 + 5. 15 0 (c = 1.23. CHC1 3 ). IR vmax (KBr) : 30 
48, 2934. 1695, 1363. 1181. 1108. 977. 819. 704 cm-1. 1H-NMR (CDC13) d: 
1. 05 (9H. s), 1. 65 (3H, d. J = 1 Hz), 2. 39 (3H. s). 3. 04 (1H. br d, J = 
9 Hz). 3. 72 (2H. s). 4. 17 (2H. s). 4. 18 (1H, d, J = 5 Hz). 4. 24-4. 32 (1H. 

20 m). 4.54. 4.62 (2H. AB. J = 11 Hz). 5.62 (1H, d, J = 6 Hz). 7.19-7.69 
(20H. m). 8.46 (1H. br s). l3 C-NMR (CDC1 3 ) 6 .: 12.1.19.4. 26.9. 58.8. 7 
2.0. 72. 2. 75.8, 76.7. 87.4. 88.8. 110.4. 127.7. 12.79, 128. 1, 128. 2, 12 
8.5. 128.7. 129.8. 130.0. 130.1. 132.2. 134.3. 135.3. 135.5. 136.8. 149. 
8. 163. 9. MS (FAB) m/z : 771 (M + +H). 

25 Anal. Calcd for C 41 H 46 N20 9 SSi: C, 63.41; H. 6.16; N. 3.51; S. 3.95. 
Found : C, 63.87; H, 6.01; N, 3.63; S, 4.16. 

(6) 3' -0-^> : JJV-5' -0-t-yfyi/^7x-;i/->'J;i/-2' -O, 
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4' -C-**U>-5-jtf-frt y i>> (3 7) ®&J& 
m%9HMTs *&T-C 3 6(1.86 g. 2.42 mmol) ©fh7t Kd7 5>»* 
(30 ml) \Z+ h U «7 A fc* X ( h U y ^;W> >J 71/) 7; F (1.0 V in THF, 8. 47 m 
1, 8.47 mmol) ZtiaX.^ ^ST 1 mmtftLiz 0 EJKfcfcfcf&ftfiWTK (14 ml) 

4U I ftnfcffl)i«#i •> U * y 5 A ^ ot h /5 7 - (AcOEt-^+lf 
>. 2:3) KJ^ttSUU afetft* (3 7) (1.42 g, 2.37 mmol. 98 %) £iffco 
■p. 70.5- 72 U [a] D 22 + 52. 47 ' (c = 1.025. 74? h ». IR vmax (KBr) 
10 : 2936. 1694. 1465. 1275. 1106, 1055. 809. 704 cm-1. 1 H-NMR (CDC1 3 ) 5: 
1. 21 (9H. s). 1. 76 (3H. s). 3. 88. 4. 07 (2H. AB. J = 8 Hz). 4. 07. 4. 15 
(2H. AB, J = 11 Hz). 4.16 (1H, s). 4.66. 4.80 (2H, AB, J = 11 Hz). 4.76 
(1H. s), 7. 34-7. 79 (16H. m). 10. 0 (1H, br s). MS (FAB) m/z : 599 (M + +H). 
Anal. Calcd for Cs^ssMeSi^HzO: C. 64.33; H, 6.03; N. 4.41. Found : 
15 C. 64.58; H. 6.15; N. 4.28. 

(7) 3' -0-OiSJl>-2' -0. 4' -C-jH-U>-5-**-/WV V 
y (3 8) ©&j£ 

SBR«irK 3 7 (188.7 mg. 0. 316mmol) 0fF7t Kp7 5>*» (1 "D 
IC N f hfT'f^yt-fA^/Vt'J K (1.0 M in THF. 379 ill. 0.379 um 

20 oi) zmz., ist 2.5 mfflMWLtzo RfB»»[*«Ea*U"c»^n^taidt 

1M->'JAW7 A^D7 h^57-f - (AcOEt-^+-7->. 1:1-1:0) K«k 
OtttiU (3 8) (94.6 mg, 0.262 mmol. 83 %) £'#fc 0 

IR vmax (KBr) : 3424. 3183. 3063. 2950. 1691. 1463. 1273. 1057. 734cm" 1 . 
1 H-NMR (CDC1 3 ) 8 : 1.90 (3H, d, J = 1 Hz). 3.83. 4.05 (2H. AB. J = 8 Hz) 
25 , 3. 93. 4.02 (2H, AB. J = 12 Hz). 3.94 (1H. s). 4.53 (1H. s). 4.56. 4.58 
(2H. AB. J = 12 Hz). 5. 65 (1H. s). 7. 32 (5H, s), 7. 44 (1H. d. J = 1 Hz). 
High-MS (EI) : 

Calcd forCsHzoNOe (M + ) : 360.1321. Found : 360.1312. 
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(8) 2'-0, 4' -C->f L/>-5->f U>0 U V> (39a) 

3 8 (86. 5 mg. 0.240 mmol) <D S ? JUT ? - Jlfefo (4 ml) (C 20 X 
Pd(0H) 2 -C (86.5 mg) ^-flux., 7K^g!tT^EiCT 14.5 mfflm&Lti 0 Kfc® 

mzm.Mbtz'&^ mm^mmw^bxm^^a (3 9) (62.5 m g . 0.230 mmoi, 

5 96 *) £*#fco 

mp. 194- 195 °C. [a] d 20 + 53. 7 ° (c =1.02. EtOH). IR vmax (KBr) : 332 
3. 3163. 3027. 2889. 2826. 1689. 1471. 1276. 1057 cm" 1 . 1 H-NMR (CD 3 0D) 
<5 : 1. 89 (3H. q, J = 1 Hz). 3. 74. 3. 95 (2H. AB. J = 8 Hz). 3. 90 (1H. s). 

4.07 (1H, s), 4.26 (1H. s), 5.53 (1H, s) , 7.74 (1H. d, J = 1 Hz). ,3 C- 
10 NMR (CD 3 0D) 6c: 12.6. 57.6, 70.3, 72.4. 80.8. 88.3. 90.4. 110.7. 136.8. 

151.8, 166.5. 

[HJHS0J4 3 

(1) 2' -0-7Hr?-;l/-3' -O-O-SjU-5' -O - t - 7f;l/i^7i 

15 -OUTfV (4 0) 

JCffi. 6) (H. Vorbrggen, K. Krolikiewicz and B. Bennua, Chem. . Ber. . 114, 
1234-1255 (1981)) K'&^Tffi&Ltz 2TMS-A Bl (128.7 mg. 0.336 mmol) KM 
mnWtT, gST3 4 (250 mg, 0.336 mmol) © 1. (5.0 
ml) &tf hU^f-^U^hU^l^ny^X^'+^-b (6.7^ 1. 0.0336 
20 mmol) £flO/U 26 B^fln&M Lfc 0 £&S&KiS*n*W7k£*n;i*:UL £lt 

(CHCU-MeOH. 30:1) KJ;0ffi$!!U (4 0) (234. 5 mg. 0. 

253 mmol. 75 X) &Uti 0 
25 mp. 77-78 V (AcOEt / [a] d 24 - 13. 2 " (c = 1.00. CHC1 3 ). IR 

i/max (KBr) : 3058. 2934. 1749. 1703. 1606. 1105 cm 1 . 'H-NMR (CDC1 3 ) 
S : 0. 99 (9H. s). 2. 04 (3H, s). 2. 38 (3H. s). 3. 74. 3. 85 (2n. AB. J = 1 
1 Hz), 4. 31. 4. 43 (2H. AB. J = 11 Hz). 4. 52. 4. 58 (2H. AB. J = 11 Hz) . 
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4. 81 (lH. d. J = 6 Hz). 5. 94 (IB, d, J = 6 Hz). 6. 04 (1H. d, J = 5 Hz). 
7. 18 - 7. 61 (20H. n). 7. 69 (2H, d. J = 8 Hz), 7. 99 (1H, s). 8. 01 (2H. d. 
J = 7 Hz). 8.56 (1H. s). 8.99 (1H. br s). I3 C-NHR (CDC1 3 ) «5c: 19.1. 20. 
5. 21.5, 26.7. 64. 1. 68.4. 74.0. 74.6. 77.9. 86.57. 86.64. 123.4. 127.7. 
5 127.8. 127.9. 128.1. 128.5. 128.8. 129.6. 129.9, 132.0. 132.3. 132.6. 1 
32.7. 133.5. 135.4. 135.5. 136.8, 142.0. 144.7. 149.6. 151.2. 152.6. 164. 
5. 169.8. MS (FAB) m/z : 926 (M + +H) . 
(2) 3' -O-'O 5' -O- t - yW7x-A/j/'JA/-4' -P 
- \-Jl^>XJU^jl7f^ri//^j\/-N 9 -OyjAsTfJ i/> (4 1) 

10 

4t&®l4 0(167.9 mg. 0.182 mmol) (D* TfrT )\s?-)V&%L (3.0 ml) Kg. 
a-C^gf^U^A (15.0 mg. 0.109 mmol) ^flt? 15 #it#bfc 0 

15 '&h>tlfrWLf&m#* i s } ) * 7**7 2*9 ty^yt- (CBCU-HeOB. 30:1) 
{w<fc9*858U Sfet»* (4 1) (140.5 rag. 0.16O mmol. 88 X) 
mp. 82- 83 V (AcOEt-^+lf V). [a] d 25 - 6.02 ° (c = 0.96. CHCls). 18 
i/max (KBr) : 3306. 3066. 2935. 2859. 1701. 1611 car 1 . l H-NMR (CDC1 3 ) 
6: 0. 98 (9H. s). 2. 37 (3B. s), 3. 76 (2H. s). 4. 39. 4. 45 (IB. AB. J = 11 
20 Hz). 4.54 (1H, d. J = 6 Bz), 4.67. 4.76 (2B, AB. J = 11 Bz), 4.85 (IB. 
dd. J = 5. 6 Bz), 5. 79 (1H, d, J = 5 Hz), 7. 20 - 7. 58 (21H. m). 7. 73 (2B. 
d. J = 8 Bz). 7. 80 (IB. s). 7. 96 (2H. d, J = 8 Bz). 8. 49 (IB. s). 9. 18 
(IB. br s). ,3 C-NMR (CDC1 3 ) 5c: 19. 1. 21.6. 26.8. 64.4. 68.9. 74.1. 74. 
6. 79.2. 86.8. 89.8. 123.1. 127.7. 127.8. 128.0, 128.2. 128.4. 128.6, 12 
25 8.8. 129.7. 130.0. 132.1. 132.5. 132.6. 132.8, 133.4, 135.4. 135.5. 136. 
8. 142. 1. 144.8. 149.4. 152.3. 164.5. 
(3) 3' -O— *y3M>-5' -0- t-:/f-A>5>7x— A>->UA/-2' -O. 
4' -C-y ^ ^>-N 6 -KyytoTrJ \/y (42) ©&Jj£ 

28 



WO-98/39352 PCT/JP98/00945 

W.m%.flHT, 4 1 (210. 5 mg. 0. 238 mmol) ©f l>7hFD77 >m&L (8. 0 m 
1) Clltt HJ $ A fcf* ( h U fjisi, ij ji) 7; K (LOU in THF, 0. 58 
ml. 0.572 mmol) *in;Lfc8U SfiT 3 ttlfflfllfcUfco KJfcfcttfclSftWII* 

ftv l>.?uvY>r?y h- (CHCl 3 -MeOH. 30:1) laOfliU (4 2) 

(169.5 mg, 0.238 nmol, quant.) ^%tz 0 

ap. 80- 81 °C. 18 ymax (KBr) : 3259. 3064. 2932. 2858. 1703. 1607 cm" 1 . 
1 H-NMR (CDC1 3 ) d : 1.07 (9H. s). 3.95. 4.10 (2H, AB, J = 8 Hz). 4.02 (2 
10 H. d. J = 8 Hz). 4. 56. 4. 64 (2H, AB. J = 12 Hz). 4. 26 (1H. s) . 4. 86 (1H. 
s). 6.14 (1H. s). 7. 26 - 7. 70 (18H. m). 8.04 (2H. d, J = 7 Hz). 8.22 (1 
H. s), 8.78 (1H. s). 9.18 (1H. br s). 13 C-NMR (CDC1 3 ) <5c: 19.2. 26.5. 2 
6.8. 29.7, 59.2. 72.4. 72.6. 76.5. 76. 8. 86.7. 88.6. 123.4, 127.7. 127. 8. 
127.9, 128.1, 128.4. 128.8. 129.5. 130.0, 132.4, 132.5. 132.8. 133.5. 1 
15 34.8. 135.2. 135.5. 135.6. 136.8. 140.4. 152.7. 

(4) 3' -O—O'JJU-2' -0, 4' -C->f-P>-N a -<yV4fr 

TtJ >>> (43) ©&fifc 
tt&tl 4 2 (173. 6 mg. 0. 244 uol) Ofh7hF'D75 (7. 0 ml) \z 

mMVr- Yv-f+A/Ty* — *? A7;l/t'J K (1.0 M in THF. 1.0 ml, 1.0 mmol) 
20 £fln/U 25 Ufco R**«*»Efiir*LT»6*lA:filS«(** 

•>U ij?)\/1jvUtU-? by?74- (CHCl 3 -MeOH. 15:1) II«k9tt«HU Gfe 
ffilfc (4 3) (115.4 mg. 0.244 mmol. quant.) &%tz 0 
np. 154 - 155 °C (Et20). IR ymax (KBr) : 3339. 2944. 1701. 1611 cm 1 . 1 
H-NMR (CDCI3) 5: 3.91, 4.13 (2H. AB, J = 8 Hz). 3.93, 4.01 (2H. AB. J = 
25 12 Hz). 4.38 (1H. s). 4.64 (1H. s). 4.85 (1H. s), 6.08 (1H. s). 7.29 (1 
H. s), 7. 51 (2H, d, J = 8 Hz), 7. 58 (1H, d, J = 7 Hz), 8. 05 (2H. d. J = 
7 Hz). 8.14 (1H. s), 8.75 (1H, s), 9.50 (1H, br s). ,3 C-NMR (CDC1 3 ) 5c: 
57.1. 72.4. 77.0. 77.1. 86.9. 88.6. 122.9. 127.6. 128. 0, 128.1. 128.4. 
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128.7. 132.8. 133.5. 136.9. 140.5. 149.8. 150.5. 152. 8. 165.0. 
[H»J5] 

(1) 2' -0-7-fefJl>-3' -O-sOiSJl-S' -0-t-7f^f7x 
~;l/<> •);!/- 4' -p- h;Ui>x;u*— ^1>-N 2 -^V7 
f'J^KT; •>> (4 4) 
ME©X« 6) l^oTilbfc 3TMS • G ' 8 u (146.8 rag. 0.336 mmol) Kg 
JRatiftT* £fiT* 4 (250 mg. 0.336 mmol) © 1. (5.0 
ml) Stf h U ^ f-;l/-> U ;U h U 7^1/to> £ >x;U*:J — h (6.7 //l. 0.0336 

mmoi) Ztiax.. 15 B#raanj»aSEUfco K£&&ct&*oMW7K£2jnx.*:&> ttffc 

57-(- (CHCU-MeOH. 30:1) KJ:9*MSiU Sfelft* (4 4) (213.6 mg. 0.2 
35 mmol, 70 X) £'fifco 

rap. 96 - 97 V (AcOEt-^-tf-V). [a] o 24 -11. 09 0 (c = 0.97. CHC1 3 ). I 
R ymax (KBr) : 3152. 3065. 2934. 1746. 1681. 1606 cm 1 . 1 H-NMR (CDC1,) 

d: 0.96 (9H. s). 1.10 (3H. d. J = 9 Hz), 1.13 (3H. d. J = 9 Hz). 1.98 
(3H. s). 2.36 (3H. s), 2.48 (1H, m). 3.65. 3. 72 (2H. AB. J = 11 Hz), 4.2 
3. 4.43 (2H, AB. J = 11 Hz). 4.47 (2H, s), 4.63 (1H. d, J = 6 Hz). 5.74 
(1H, t. J = 6 Hz). 5.96 (1H. d, J = 6 Hz). 7.14 - 7.68 (20H. m). 9.15 (1 
H, s), 12.20 (1H. s). l3 C-NMR (CDC1 3 ) 5c: 19.1. 19.3. 19.4. 20.8. 21.9, 

27.0. 27.2. 36.5, 64.5. 68.9. 74.4. 74.9. 76.7. 86. 1. 86.7. 122.0. 127. 
6. 127.7. 127.9. 128.1. 128.3. 128.4. 128.8. 130.1. 130.4. 132.3. 132.7. 

132.9. 135.7. 135.8. 137.3. 137.8. 145.2. 147.8, 148.5. 156.2. 170.2. 1 
78. 8. 

(2) 3' -0-K> } Jjl-5' -0-t-7f;i/^7i-;^'Jil/-4" -p 
(4 5) 

Ib&tl 4 4 (137. 0 mg, 0.151 mmol) (0/ f-Jl/TJV^—jl/feffi. (3.0 ml) ICS 
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■&?m®J] U *A (15.8 mg. 0.113 mmol) *1&z.t-J&< mMX 45 #H#Uc 0 

^^tl^m^^^^'J^y^^^A^ov h^7^- (CHCl 3 -MeOH, 30:1) 
5 |Cck?m$gU Sfefft;*; 4 5(83.4 mg, 0.097 mmol, 64 %) %mtz 0 

mp. 102 - 103 °C (AcOEt-'N+l^). [a] D 25 - 2. 00 0 (c = 0.40. CHC1 3 ). 
IR i/max (KBr) : 3166, 2932, 1684, 1607 cuT 1 . 1 H-NMR (CDC1 3 ) 5: 0.90 
(9H, s). 1. 09 (3H, d, J = 7 Hz), 1. 13 (3H, d, J = 7 Hz). 2. 30 (1H. m). 2. 
37 (3H, s), 3.71, 3.76 (2H, AB, J = 11 Hz), 4.32, 4.48 (2H. AB, J = 11 H 
10 z). 4.35 (1H. d. J = 6 Hz), 4.63. 4.90 (2H, AB. J = 12 Hz). 4.96 (1H. t. 
J = 6 Hz). 5.67 (1H, d. J = 7 Hz). 7.17 - 7.71 (20H. m), 8.82 (1H, s), 
12.05 (1H, br s). ,3 C-NMR (CDC1 3 ) <5c: 18.7, 19.0. 21.6. 26.5, 36.2, 63.5, 
69.1, 73.7. 74.3. 78.8. 86.2. 89.5. 127.7, 127.8. 128.0. 128. 1, 128.5. 
129.7. 130.0. 132.0. 132.6. 132.7. 135.3. 135.4. 137.4. 138.2. 144.8. 14 
15 6.9. 155.5. 178.5. 

(3) 3' -Q- t -73-Jl<<J7 *-J\s'sV -O. 

4' -C-t?U>-N z -fvyf'J^'T/i/V (46) ©£i£ 
Sfgmfif^ 4 5 (92. 1 mg, 0. 102 mmol) OfF7tFa75 >®m (3. 0 m 
1) izmUVi- b »J A tfT. (MM ?JU-> I) ;U) 7; K (1.0 I in THF, 0. 31 
20 ml. 0.315 mmol) &jja*.t:Vk* ^fiT 3 ^BBJI*fLfco RfcfcttfctefOMr* 

*7i±?uv h??7 4 - (CHCl 3 -MeOH. 25:1) iC J: OfS^U. Gfetfr* (4 6) 
(31. 4 mg, 0. 160 mmol, 44 %) fcfifco 
25 mp. 99 - 100 °C. IR umx (KBr) : 3162, 3068. 2932. 1683. 1610 cm' 1 . l H- 
NMR (CDC1 3 ) <5 : 1.06 (9H, s), 1.25 (3H, d, J = 7 Hz), 1. 27 (3H, d, J = 7 
Hz). 2.64 (1H. m). 3.83. 4.01 (2H. AB. J = 8 Hz). 3.97 (2H. d. J = 7 H 
z), 4.18 (1H, s), 4.51 (1H. s), 4.54 (2H. d. J = 2 Hz). 5.77 (1H, s). 7. 
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17-7.42 (5H. ■). 7.64 - 7.72 (10H, n). 7.84 (1H, s). 9.03 (1H. s). 12.08 
(1H. br s). l3 C-NMR (CDC1 3 ) 5c: 18.9, 19.0. 19.1. 26.5. 26.7. 36.4. 59. 
1. 72.4. 72.5. 76.8. 77.5. 86.3. 88.3. 121.7. 127.6. 127.7. 127.8. 127.9. 
128.1. 128.4. 129.6. 130.0. 132.36. 132.42. 134.8. 135.45. 135.54. 135. 
5 8. 136.8, 146.8. 147.7. 155.4. 178.6. 

(4) 3' -0-^*1-2' -0, 4' -C-J?U>-N 2 
VfrVT; (4 7) 
tt&#J 4 6(41.3 mg. 0.060 minol) ©f >5t Kn7 5>»»[ (3.0 ml) \z 
il-ef h 5 7^1/7 y*- 7 A7A/*U F (1.0 M in THF. 0.90 ml. 0.90 mm 
io ol) *fti;tfc*, m&V 1 *m&LiZo Si6*«*«E»*LT»«.ti*:a 
^^•>'i*m7A^D7^77-(- (AcOH-EtOH. 20:1) {CiOffiSI 
U fifet&5fc (4 7) (27.1 mg, 0.060 mmol, quant.) %ntz 0 
mp. 228 - 229 °C (Et20). [a] D 25 + 32. 90 0 (c = 0.875. CHC1 3 ). IK vmax 
(KBr) : 3162. 2934, 1683. 1608 cm" 1 . 1 H-NMR (CDC1 3 ) 8: 1.24 (3H. d. J 
15 = 7 Hz). 1.26 (3H. d, J = 7 Hz). 2.76 (1H, m). 3.83. 4.03 (2H. AB, J = 
8 Hz). 3.92. 4.02 (2H, AB, J = 13 Hz), 4.33 (1H, s), 4.55 (1H, s). 4.62 
(2H, s). 5.80 (1H, s). 7.25 (5H. s). 7.91 (1H. s), 9.85 (1H. s), 12.05 
(1H, s). l3 C-NMR (CDCls) 5c: 19. 19. 19.25, 36.4. 57.4. 72.5. 77.0. 77.5. 
86. 5. 88.8. 121. 0. 127.8. 128.1. 128.2, 128.3. 128.4, 128. 6. 137.1. 137. 
20 5, 147.5. 148.2. 155.7, 179.9. 



DMTrO^, u DMT rO- 




DNA a 
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y-QCGXI I I 1 1 QCT-3* (XTS) 
5'-GCGTTXTTTGCT-3' (T2XT3) 
S'-GCGTTTXTTGCT-3* (XZXT2) 
S'-QCG TTTT rXQCT-3' CT8X) 
6'-GCGXXnTTGCT-3' (X2T4) 
S'-GCQTTXXTTGCT-3' (T2X2T2) 
S , •GCGrrTTXXGCT•3• (T4X2) 
S'-GCGXXXXXXGCT^r (Xt) 
S'-G 1 1 1 1 1 1 1 1 1 XXC-3* (X2) 



X. 




(1) 3'-0-[2-i/7;x^.> yyntVUTW) *x7<f;]- 
5' -0-(4. 4' -it* h V*Jl)-2'-0, A'-/2J 

*U 5>> (2 1) ©&Rfc 

{b^8 (200 ng, 0.31 mmolX y-f v?n bVl/7 £ A xh5l/U 
5 K (39.6 ng. 0.23 Mol)£&7k CH 3 CN T3El#*Lfc8U CH 3 CN - &7k 
THF»tt (3:1. 4 iDtU It^T2->>7;xf ;|/ N. N. N' . N' - x h 5 
^vyu tVl/ *x*o iSTin h (0. 12 Ml. 0. 37 mmol)£tt]/U SflT9 0 

h^57>f- (AcOEt : 'S+U-V : Et 3 N = 75:25:1) AcOEt-'S* 
10 1f>IC"CSit*U 7$*V h&21 (181 ng, 0.25 mmol. 8150 %'&tz 0 

mp71-74 °C (AcOEt-^+if». 3l P-NMB (CDC1 3 ): 5 149.6. 149.5. 149.4. 
149.3. 149.2. 

(2) '*U=/*?U*f-Kffl8#©-tt£i£ *!/=f^ -©£/£!* Pharmacia^ 
SSDNA^^S Gene Assembler PlusJCj; *) 0. 2 fimlX^r-JlT'frr>ti a & 

15 j»U ftggx *X*o7S*'-f KZ>Mli35/KDNA^©ii^<i:HL/-e*5o 3' 
-7KS?S^CPG^#{cm^L^5'-0-DMTr-^^ (0.2 junol) ©DMT r 
g£ h ^ODSiSiaotMaU *©5'-7k»Slc^DNA^idtffl©4 
«©»»££*«=>/.£ 37$ *V hfc<ktHt&#l2 l*ffl^Ttt£R£*»()igL 

20 TI5©il«9-C&-5o 

&J$1M?;P (0.2 //mol scale) 

1) detritylation IX CC1 3 C00H in CH 2 C1CH 2 C1. 6 sec 

2) coupling 0. 1 H phosphoramidite (25 equiv. ). 
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0. 5 M lH-tetrazole (500 equiv. ) in MeCN, 2 min 

3) capping 3% 4-(dimethylamino)pyridine. 1056 Ac 2 0, 

in MeCN, 18 sec 

4) oxidation 0.01 H I 2 in 2. 4. 6-collidine/H 2 0/MeCN(l :5:11), 

6 sec 

A^t37h (Millipore, Oligo-Pak™ SP) ±t h'J7;^oftlS5m 1 i:«k!) 
DMTrl^lifU ?l§tt*««*irl\ BW©* U * U** KSfcf** 

(2) 5' — GCGXTTTTTGCT — 3' (XT 5) 

JRS 0.06 #mol (30% yield) 

(3) 5' — GCGTTXTTTGCT— 3' (T 2 XT 3) 

|RS 0.05 //mol (253S yield) 

(4) 5' — GCGTTTXTTGCT— 3' (T 3 XT 2) 

IRS 0.03 jumol (15% yield) 

(5) 5' — GCGTTTTTXGCT— 3* (T 5 X) 

iRS 0. 06 u mol (30% yield) 

(6) 5' -GCGXXTTTTGCT— 3' (X2T4) 

IRS 0.06 //mol (30% yield) 

(7) 5' — GCGTTXXTTGCT— 3' (T2X2T2) 

iRS 0.05 //mol (25% yield) 

(8) 5' — GCGTTTTXXGCT— 3' (T4X2) 

JRS 0.06 //mol (30% yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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«R» 0.06 /tzniol (30% yield) 
(10) 5' — GTTTTTTTTTXXC — 3' (X2) 
JRS 0.07 //mol C35X yield) 
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^&0DNA&£^ttRNAi&>bte£*>XlJi<b£7^- l J y^SL^feO© 
mmUS. (Tral) £#]5rf £C<hKJ;<9. *»W©*U^5^l/*f-KJB»{* 

&2g££*ft*'*U N a C 1 10 0 mM, U h U *? i*%kWi&. ( p H 7 . 
2) lOmM, 7>^-t?>X$g4 //M> -lr>7*4jaMilfct^WS» (5 
0 0//L) *»«*4 I »wffiU 1 OI*lffl*frttTi*-»< OIItTftSllfc. # 
M&ft (ft* UV-2100PC) ©4r;l/grtlCj£TOit©fc&i::g^m^£&U * 

j^Ufco *>^fi*tt9 0^C*"e«»0. 2 < t"fo±#$-ti\ 0.1°CFh^HT'2 
6 0 nmirfcltS^^URJR^aHSbAio £k\ &fi±# 
*«b^S©^K»<*fc46. -fe;Hi^tt£©*>®£BH>x u-v:/;u»ttMrca£J* 

Hft&K (Trail) 



7>HVX^ ffitil DNA a> £©Tm f9t$ RNA b) <b:OTni 







(ATm/mod. ) 


(ATm/mod. ) 


5* 


-GCGTTTTTTGCT-3' (^#0 


m 


45°C 


5' 


-GCGXTTTTTGCT-3' (XT5) 


5(TC (+3°C) 


49°C (+4°C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49^C (+2°C) 


49°C (+4°C) 


5' 


-GCGTTTXTTGCT-3' (T3XT2) 


49°C (+2t) 


50°C (+5°C) 


5' 


-GCGTTTTTXGCT-3' (T5X) 


52°C (+4^C) 


S\°C (+6°C) 


5' 


-GCGXXTTTTGCT-3' (X2T4) 


51°C (+2t) 


53°C (+4°C) 


5' 


-GCGTTXXTTGCT-3' (T2X2T2) 


49°C (+1*0 


53°C CUV) 
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5' -GCGTTTTXXGCT-3' (T4X2) 
5* -GCGXXXXXXGCT-3' (X6) 



54°C (+3.5°C) 
58°C (+1.8°C) 



PCT/JP98/00945 

55°C (+5°C) 
71°C (+4.3°C) 



a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CGCAAAAAACGA). 

da)) h (x) tnm$>z<*^i.2mm>ALtz*i) =/v--c«\ nm 

DNA* 'J =fv- tO '^7') mf&&&. Tmfi-CML-C^IIck*)fe2-7S 

ciwmm^fzo 2mnm) ±#u rz-t^xxxwmbtz (X6) 
tzh, \m&z>^i*2mmxLtz* u ^--eia^&iiuo t> 4- 1 ok (i 

Ml^^f) 4J»t»6&) ©Tmte©±##ISi&£*U U^fc (X6) Jrfc 
^TMtiRNAd^-r^^^yj -y H&Jtt^HK&S ?K Tmfl^25K^± 

CH»J 2] 2 ? 1/7- t?®5giU&©ai]£ 
15 1 55^3 l°C\mitz*V =f7 ? FO^'y7 r -/gi£(10/*M, 400// 1) 

{C*£#*X*^xXx7--b:©'<y 7r-M (0. 003U/ml. 400// l)£il& Lfco 
M^«^3 7t^^o/c^-{r;K800//l)^Ati. K©#ft? 
Kcfc£^$M(260nnO©^fln£SHIMADZU UV-2100PC£ffl^-aiB#ftK2»l£ U 
tz 0 ffl^fc'^ 7 T-©^l*Tris-HCl(pH8.6)0. lll.NaCl 0. lMJgCl 2 14mMt?fc 

20 iom^.mK-j-^^nn^o 

sij^rjg^^ct^)^^^^^^^ btite < ft o /c&©u v«©¥£Hfi 

j-Ujjgj^JfiEgl t 1/2 (fl>) 
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5* -GTTTTTTTTTTTC-3' tt&W.) 260 

5' -GTTTTTTTTT-XX-C-3' (X 2) 850 

2 v&fo 9 o #-c-5£ tte^tz 0 
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ffiBSB : ¥s)cl 0*P3£ B 

: «HH¥9 - 5 3 4 0 9^- 
&fcB : ¥l£9ff 33 7B 

E?ii©a : i o 

BSTIJ^t : 1 
@£?|J©M£ : 1 2 
E^IJOM : * 9 K 
«<0» : 1 *tt 

: 

5' -GCGTTTTTTGCT-3' 

E*IJ#^ : 2 
le^iJOS^ : 1 2 

: 1 *« 

mm : 

5' — GCGXTTTTTGCT-3' 

mtm^ : 3 

E*J©5S : 1 2 
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Mas;- : mm®. 

5' -GCGTTXTTTGCT — 3' 

mnm^ : 4 

BS?i|©M£ : 1 2 

mom : i*« 

5' — GCGTTTX T T G C T — 3 ' 

se^s^ : 5 

@e?'J©fi£ : 1 2 

@B?iJ©S2 : 2 * U** h\ 2 ? U*^ KSfttt 

se^'j : 

5' -GCGTTTTTXGCT— 3' 
: 6 

@e?ij©s$ : 1 2 

$J|0& : 1 ** 
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5' -GCGXXTTTTGCT-3' 

@£?IJS^ : 7 
iEyiJ©££ : 1 2 

mom : i*« 

htfDi?- : MR 

5' — GCGTTXXTTGCT— 3* 

: 8 
: 1 2 

«©»: I** 

B2?|J : 

5' — GCGTTTTXXGCT-3* 

mmm^ 9 

: 1 2 

mom : i*» 

5' -GCGXXXXXXGCT-3* 

se?ij#^ : 1 0 

@E?lj©g£ : 1 3 
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mo®. : 1 *tt 



5' — GTTTTTTTTTTTC — 3' 



mvm^ : l i 

semilog £ : 1 3 

Sg©&: l*tt 

5* — GTTTTTTTTXXTC — 3* 
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-naa ( i ) 



X— o. 




Y 



xao f YttiBj-t»u<iiRtt»)> 7K^. Tj^jm, Tj^r^jvm, tju*-* 

5 o7Vl/*;l/g. T?JU*Jim^ 7>J-M % TWl/g. Xli*>U^»] 

3. Xa< i.A'-'J* b**>hU^;U (DMT r ) t\ Y*<2-'>7;xh + >> 

10 ^;^Ut->K7;^h^ 0 

4. (la) 




(la) 
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5. -ttSC (II) 




ow 2 



(II) 



* U*?- K-Cfc*K n l £fci*n 2 l*|Hj-i|;fct*f|fc*K 0 £ 5 0 ©&&-C&S 
fcli n «*< 2 Bl±©*#C (i B 1 1 B liPI-T^ < T t> J: < , R t>m-Vt£ < T t> 
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